Lipoprotein lipase hydrolysis of trioleoylglycerol in a phospholipid interface. Effect of cholesteryl oleate on catalysis.
The effect of cholesteryl oleate on the lipoprotein lipase-catalyzed hydrolysis of trioleoylglycerol was determined in monolayers of egg phosphatidylcholine at a constant surface pressure of 24 mN m-1. The phospholipid monolayers contained 1.0 to 7.5 mol % trioleoylglycerol and various amounts (0 to 20 mol %) of cholesteryl oleate. The initial rates of trioleoylglycerol hydrolysis were determined with lipoprotein lipase purified from bovine milk. In phospholipid monolayers containing 5.0 or 7.5 mol % trioleoylglycerol, the further addition of cholesteryl oleate caused a decrease in lipoprotein lipase activity. In contrast, addition of cholesteryl oleate to phospholipid monolayers containing 1.0 or 2.5 mol % trioleoylglycerol enhanced enzyme activity; a 3-fold enhancement was observed with 5.0-7.5 mol % cholesteryl oleate. Based on force-area measurements, the cholesteryl ester-mediated decrease in lipoprotein lipase activity observed at high substrate concentrations may be explained by displacement of trioleoylglycerol from the interface, thereby reducing the interfacial trioleoylglycerol concentration available for enzyme catalysis. One explanation for the cholesteryl oleate-mediated enhancement of lipoprotein lipase activity at low trioleoylglycerol concentrations is that the additional spreading of cholesteryl oleate disrupts microemulsions of trioleoylglycerol, thereby increasing the effective monomer substrate concentration available for enzyme catalysis. Based on these monolayer studies with model systems, we suggest that the relative amount of cholesteryl esters in plasma triacylglycerol-rich lipoproteins plays a regulatory role in determining the rate at which triacylglycerols are cleared from the circulation.